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I 1. PURPOSE. This advisory circular updates stat is tical i n f o m a t  ion on 
I propeller-  ard rotor-to-person accidents  ard o f f e r s  suggestions to d u c e  the  

frequency of those accidents.  

2. CANCELLATION. AC 91-42C, Hazards o f  Rota t i rg  Prope l le r  ard Hel icopter  
Rotor Blades, dated May 22, 1981, is canoeled. 

3.  I3ACKGFOUND. A review of National Transportat ion Safety  Board repor t s  of 
propeller-  ard rotor-to-person accidents  £or the  years 1979, 1980, an3 1981, 
s b w e d  a total of 54. Of those accidents,  two were the  r e s u l t  of he l i cop te r  
rotors which caused two se r ious  in ju r ies .  The 52 propeller accidents  caused 9 
f a t a l i t i e s  a d  45 s e r i ous  in ju r ies .  I n  two of the  pro~eller accidents,  two 
persons received se r ious  in ju r ies .  P m p l l e r -  a d  rotor-to-person accidents  
are a s m a l l  p r e n t a g e  o f  the  total aircraft accidents.  With proFer education 
ard  d i s c ip l i ne ,  those accidents  could be reduced b zero. The followirg char t  
summarizes the events l ead i rg  to the  var ious  accidents.  

E!vEmS LEADING TO THE ACCIDENT FATALITIES SERIOUS INJURIES 
Passewers deplaning a i r c r a f t  
with operating eqine(s) 2 16 
Passeqers enplanirg aircraft 
with operating engine(s) 1 3 
Hadcrankirq of propllers 
by pilot 1 9 
Hat-dcranki q of pro~elle r 
by passengers 0 2 
Pilot workiq on aircraft 
with engine(s) operating 0 2 
Passergers assistirg pilot 
taxiirq and parking 2 1 
Bystarrlers i n  vicinity of 
operating aircraft 2 7 
G r o u n d  personnel workiq E a r  
aircraft w i th  operating ergine(s) 1 2 
Propller blade 
separation 0 0 
Ground personml workirg E a r  
helicopters wi th  rotor in mtion 0 2 
~ardcrankirg of propellers 
by grourfi crew 0 2 
Pilot ex i t iq  aircraft with 

0 engine oprating 1 . -  



4. GENERAL. It is p r t i c u l a r l y  t r a g i c  t h a t  propel ler -  a rd  rotor-to-person 
acc iden t s ,  along w i t h  airmen, have included bys t a r d e r s  , passergers , ard  
c h i l d r e n  among t he  in jured  p r s o n s .  Propeller-  a rd  rotor-to-person acc iden t s  
d i f f e r  f m  o t h e r  a i r c r a f t  acc idents  i n  t h a t  they usua l ly  r e s u l t  i n  f a t a l  or 
s e r i o u s  injury.  This is due to the  f a c t  t h a t  a p r o p e l l e r  or rotor r o t a t i r g  
under power, even a t  s l o w  i d l i r g  speed, has s u f f i c i e n t  f o r e  to i n f l i c t  
s e r i o u s  injury.  It s b u l d  be remembe~d t h a t  a r o t a t i r g  p r o p e l l e r  or rotor 
is extremely dangerous ard s b u l d  be t r ea ted  wi th  a l l  due caution.  

5. CONSPICUITY. The p r o p e l l e r  or rotor is d i f f i c u l t  to see when i n  opera- 
t i o n ,  ard the  mnprofess ional  p b l i c  is o f t e n  mt aware o f  its darger.  Even 
personnel f a m i l i a r  wi th  the  da rge r  o f  a tu rn i rq  p r o p e l l e r  or rotor a r e  
l i k e l y  to fo rge t  it. 

a. Sane m n u f a c t u r e r s  o f  p r o p l l e r  a rd  rotor blades use p i n t  schemes 
to increase  the  m n s p i c u i t y  o f  the  blades. Owners s b u l d  g i v e  s t r o r q  
cons ide ra t ion  to maintainirq the  conspicuity pint scheme o f  the  o r i g i n a l  
manufacturer. 

b. I n  the  event  t h a t  t h e  p i n t  scheme does not lend i t s e l f  to 
conspicui ty ,  the  owner s b u l d  cons ider  h a v i q  the  blade repainted. A 
customized pa in t  scheme s b u l d  not be used u n t i l  a n  eva lua t ion  is made by a 
person q u a l i f i e d  to deternine  t h a t  it w i l l  not interfere wi th  the  p i l o t ' s  
v i s i b i l i t y ,  pramote vert iqo, or c r e a t e  a n  unba laned  blade cord i t ion.  

c. I n  August o f  1978, the  FAA issued Report No. FAA-AM-78-29, 
Conspicuity Assessment of  Selec ted  P r o p l l e r  a rd  T a i l  Rotor Paint  Schemes. 
The report summarizes the  eva lua t ion  of  th ree  pa in t  schemes f o r  a i r p l a n e  
p r o p e l l e r s  ard t w o  for h e l i c o p t e r  t a i l  rotor blades. The document is 
a v a i l a b l e  to the  p b l i c  through the  National Technical Information S e w i c e ,  
S p r i q f i e l d ,  Vi rg in ia  22161. 

6. NONFLIGHT CREW PERSONNEL. Persons d i r e c t l y  involved wi th  e n p l a ~  rg or 
deplaning p a s s e q e r s  a d  a i r c r a f t  s e r v i c i r q  s b u l d  be i r s t r u c t e d  as to t h e i r  
s p c i f i c  d u t i e s  through p r o p r  t r a i n i r g ,  with emphasis placed on t h e  dargers  
o f  rotat iq p r o p l l e r s  a d  rotors. Ramp a t t e r d a n t s  ard p s s e r g e r - h a r d l i q  
personnel s b u l d  be made aware of  the  p r o p r  procedures ard m e t b d s  o f  
d i r e c t i q  p a s s e q e r s  to ard £ran parked a i r c r a f t .  The fol lowirg s a f e t y  
measures s b u l d  t~ considered to he lp  prevent acc idents  on a i r p r t  ramp 
a r e a s  : 

a.  When the  p s s i b i l i t y  o f  p s s e r g e r s  warderirg on the  ramp e x i s t s ,  
physical  b a r r i e r s  s b u l d  be provided such as row stanchions £ran t h e  
a i r c r a f t  to the  t e n n i m l  doors. 

b. A i r p r t  management p r s o n n e l  s b u l d  tx on the  alert  to keep 
unauthorized persons from m i l l i r g  around on ramps amoq p r k e d  a i r c r a f t .  
When s p e c t a t o r s  arre p n n i t t e d  to view ard m v e  amoq a i r c r a f t  parked on a 
ramp, the  a i r p o r t  management personnel s b u l d  cau t ion  those p r s o n s  to s t a y  
clear o f  a l l  p r o p l l e r s  a d  not touch or m v e  them. 
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c. Helicopter l a d i n g  ard ramp areas  s b u l d  be marked a d  provided 
with sa fe ty  barriers to restrict a c e s s  by unauthorized p r s o n s .  

d. Tai l  rotor danger areas  s b u l d  be c l ea r ly  marked on ramp areas.  
Helicopters should be p r k e d  with  tail mtors within  t he  marked alrea. 

7. AIRCRAFT SERVICE PERSONNEL. Persons d i r e c t l y  irwolved with a i r c m f t  
sewke are mst vulnemble to in ju r i e s  by propellers or rotors. Workirg 
around a i r c r a f t  places then i n  the  mst l i k e l y  posi t ion f o r  pssible 
prope l le r  or rotor accidents. A i r c r a f t  service personrrel s b u l d  develop 
the  £ollowirg s a f e ty  habits: 

a. Treat all propellers as t b u g h  the ign i t ion  switches a r e  "on." 

$ - b. C b c k  ai rplane wheels before w r k i  rg around aircraft, 

c. U s e  wheel chocks ard parkirq brakes before startiq e q i w  or 
hardcrankirg ergines. Hardcrankirg a s tar ter-equippd ergine with a l o w  
ba t t e ry  or defective starter, although corrvenient, can e x p s e  p r sonne l  to a 
possible accident. For sa fe ty  reasons, the  replacement of the  fau l ty  
s t a r t e r  ard the  use of a ground power souroe s b u l d  be comidered r a the r  
than  hardcrankirg. Only exper iened  persons should do the  hardcrankirg with 
a r e l i ab l e  person i n  t he  cockpit. Hardcrankitq with the  cockpit unoccupied 
has resulted i n  accidents. 

i l  

d. Attach plll ropes to pll chocks £ran  wheels close to ro t a t i rg  
prope l le r  or rotor blades. 

e. A f t e r  an ergine run ard before the  eqine is shut down, p r f o m  an 
ign i t i on  switch test to detect a fau l ty  ign i t ion  switch. Follow the  mam- 
f a c t u r e r f s  recamnerdations £or the switch test ard t he  proedures  to be 
followed when a fau l ty  switch is found. Applicable a i m r t h i ~ s  d i r ec t i ve  
requirements re la ted to ign i t ion  switches have been issued to help  locate 
ard elimimte faul ty  switches. 

f .  Before mxrirg a propel ler  or connectirg an  external  pwr source to 
a n  a i r c r a f t ,  ke sure t h a t  the aircraft is chocked, ign i t ion  switches a r e  i n  
t h e  "off" posi t ion,  t h r o t t l e  is closed, mixture is i n  " i d l e  cut-off" psi- 
t i on ,  a d  all equipment a d  p r sonne l  are c l e a r  of the  p r o p l l e r  or rotor. 
Faulty diodes i n  a i r c r a f t  electrical systens have caused s t a r t e r s  to erqage 
when externdl power was  applied regardless of the  switch p s i t i o n .  

g. Remember when ~ m o v i t q  an exteMlal p m r  source fran an  a i r c r a f t ,  
keep the  equipnent ard yourself  clear of the p r o p l l e r  or rotor. 

h. Always s tard  c l e a r  of rotor and propel ler  blade paths, especial ly  
when m v i q  the  propeller. Pa r t i cu l a r  caution s b u l d  b practiced around 
warm ergines. 

i. Ground personre1 s b u l d  be given recurrent propel ler  ard rator 
sa fe ty  l ec tu re s  to keep them d e r t  to dargers when workirq around 
hel icopters  a d  fixed-wing a i r c r a f t .  
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j. Before ~ m o v i r g  chocks, signal p i l o t  to hold brakes or apply p r k i r q  
brake. 

k. Be sure  a l l  equipmerk a d  personnel are c l e a r  of an  a i r c r a f t  before 
giving the p i l o t  the s ignal  to depart. 

8. FLIGHT PERSONNEL AND FLIGHT INSTRUCrORS. Prior to start i rg  an e r g i m ,  
f l i g h t  personnel s b u l d  make oe r t a in  t h a t  a l l  ~ e r s o n n e l  a r e  c l e a r  of  the  
propel ler  or rotor. 

a. The erqine of a fixed-wirg a i r c r a f t  or of a hel icopter  should be 
shut  down before boarding or deplaning passengers. This is the simplest 
meihod of  avoiding accidents. 

b. Baard iq  o r  d e p l a n i q  of p s s e r g e r s ,  with an ergine runnirg, s b u l d  
only be allowed under close supervision. The p i l o t  i n  canrnard s b u l d  have 
knowledge tha t  e i t h e r  the ampany or the a i rpor t  operator has ground 
a t te rdants  fu l ly  traired i n  their spec i f ic  dut ies  to board or deplane 
passergers £ran an a i r c r a f t  with an e rg ine(s )  runnirg. The p i l o t  s b u l d  
in s t ruc t  p s se rge r s ,  before they e x i t  an a i r c r a f t  with an e rg ine(s )  runnirg, 
the  p t h  to f k l l o w  to avoid the pro~eller or rotor blades. 

c. When it is moessary b d i s c h a q e  a passerqer £ran an a i r c r a f t  on 
which an engine is runnirg, never s t o p  the a i r c r a f t  with the  propel ler  i n  
t he  p t h  of the p s s e r q e r ' s  m u t e  £ran the a i r c r a f t .  

d. When f l i g h t  a d  ground ins t ruc tors  a m  ins t ruc t i rg  t h e i r  students 
about propellers or rotors, they should emphasize the  dargers of ro t a t i rg  
propel ler  ard rotor blades. Students s b u l d  be taught t he  techniques ard 
safe ty  prooedures £or hardcrankirg, an3 b w  to determine which ergines 
s b u l d  not be hardcranked. Safety through education is the  best a d  mst 
pos i t ive  mearr; available fbr reducirg potent ia l  accidents £ran ro ta t i rq  
propel ler  a d  rotor blades. 

e. The pres ta r t  p r t i o n  of the  checkl is t  should include an i t e n  to make 
sure  the propel ler  or rotor blades a re  clear.  The proper use of the 
a i r c r a f t  checkl is t  s b u l d  be taught to a l l  student p i lo t s .  

f .  Fl ight  personnel s b u l d  perform an ign i t ion  switch test p r io r  to 
engine shutdown to detect  faul ty  switches. (See item 7e. ) The checkl i s t  
s b u l d  include an item f o r  tha t  test to be rnade a d  an  item to assure t h a t  
t he  switch is o f f  before leavirg the cockpit. 

9.  SUMMARY. 

a. In  reviewirq p r o p l l e r -  and rotor-to-prson accidents, the mst 
impressive f ac t  is that every one of them was preventable. The darger of 
rota t ing propel ler  or rotor blades is universally recognized. 

b. The p i l o t  can be mst ef fec t ive  i n  emur i rg  t h a t  h i s  or her  
p a s s e q e r s  a r r ive  ard depart the  v ic in i ty  of the a i r p l a m  safe ly  by stopping 
t h e  engine m p l e t e l y  at  the t i m e  of loadirg a d  unloadirg-, or by p rwid i rg  
a d e f i n i t e  malls of keepirg t b m  c h a r  of the  propel ler  i f  it is l e f t  i n  
motion. 
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c. Pranirent w a r n i q  signs, placed i n  the aircraft's interior near or 
on the illside face of the aircraft doors to alert psseqers ard crewmembers 
of propller or rotor hazards, could be klp£ul i n  preventirg accidents. 

d& M. C. Beard 

Director of Airworthiness 
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